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_EY.[ÒS}Ó5P.RTL�P.R�a�rXceSVLgadST^XRTL,ceo´RTL:a�LOceÔ~ceWXj�ckWQadRTL:P.oTceWXj]teuÂP.S w

SVL�WESVceY]W P.o2P´a�RTckSTc¤aOP.t�hEL�oTcejCW9teLOÔELOt0[ÒY]R4osYg[­S?Ó`P.RTL2oTuEoTSTLOU�o
Õ x�Ö:× ��q`rXLposYg[­STÓ5P.RTLÇP.R�adrXceSTL:adST^XRsL�Yg[�P*oTuEoTSTLOU1h�Ld�fWbLOo�ckSTo
rXcejCr w teLOÔ]LOt~oTSTRT^fa�SV^bRTL��]LdØ�NQY]oTceWXj�ceSVo!j]RTY]oTo�Y]RTj~P.WXc � P.SVceY]W»PgoP�adY]tetkLgadSTckY]W,Yg[0ckWbSVL�R�P]adSTckWbjpadY]U�NQYCWbLOWXSTo:�0ÙÚÓ6L�tkt w h�Ld�fWbL:h
PgR�asrbckSTL:a�SV^bRTL�PgteteY]Ó`o0P.W4LOWbj]ckWbLOLOR8STYMRTL:P.oTY]W�P.ÛQY]^XS8oTuEoTSTLOU
NXRTY]NXLORTSTceLOo2P.S�P»rbckj]r9tkL�Ô~L�t�Y.[ZP.ÛXosSVR�P]adSTceY]W0�pq`rbL2ckU»NfY]R w
SsP.WQadL2Y.[5oTY.[ÒSTÓ`PgRTL�PgR�a�rXceSTL:adST^XRTLp[­Y]R4NXRdPCa�SVc¤adceWXj�oTY.[ÒSTÓ6P.RTL
LOWXj]ceWXLOL�RTo4ceo*rbcejCrbtkcej]rXSTL:h'ÛXu9SVrbL´^XÛbc¢Ü�^XceSTYC^bo*^boTL´Y.[4P.R w
aTrbckSTLgadST^XR�P.t�hELOodadRTckNbSTckY]WXo�ceW,oTu~osSVL�U�h�Y�ad^bU�LOWXS�P.SVceY]W0�
ÙMR�asrbckSTL:a�SV^bR�Pgt~hELOodadRTceNXSTckY]W2t¢P.WXj]^QPgj]LOo!Ý®Ù4K�ÞJo�ß8P.RTL![­Y]R w

U´Pgt½t¢P.WXj]^fP.j]LOo2STrQPgS»a�PgW(ÛfL´^boTL:h(STY%RTL�NXRTLOoTL�WXS4STrXL,P.R w
aTrbckSTLgadST^XRTL,Y.[2P�osYg[­STÓ5P.RTL,osu~osSVL�U%�àq`rbLOu�[­Y�ad^bo»Y]WáSTrXL
rXcejCr w teLOÔ]LOt6oTSTRT^fa�SV^bRTL%Yg[pSTrXL&Y]Ô]LOR�P.tetZP.NXNbtkc¤aOP.STceYCWáR�P.STrXL�R
SVrQP.W�STrXL�ckU»NXteLOU�LOWXS�P.STckY]W»hEL�SsP.ceteoZY.[8P.WXu�oTN�L:adcª�Aa5osYC^bR�adL
U�Y�h�^XteL��âÙ�K�Þ�o�P.RTL(ceWXSTLOWQhEL:h«SVYÅNXt¤P�uÃP.WÚceU�NJY]RTSsP.WES
RTYCteLÂckWãSTrXLGh�LOÔ]LOteY]NXU�LOWES9Y.[%oTY.[­SVÓ`P.RTL(ÛXuäadY]U�NQY]oTceWXj
oTY]^XR�adL�U�Ybh�^XteLOopR�PgSTrbLOR4STrfP.W�Ûbu%adY]U�NQY]oTceWXj�ckWQhEceÔ~c¤hE^QP.t
oTS�PgSTLOU�L�WESVo5Ó`RTceSVSTLOW�ceW a�YCWEÔ�LOWESTckY]WfP.tANXRTY]j]R�P.U�U�ceWXjÄt¢P.W w
jC^QP.jCL�o:�´å5LgadLOWbSVteu]�8P,WX^XU�ÛXL�R�Y.[�P.R�adrXceSTL:adST^bR�Pgt�h�LOo�a�RTckN w
SVceY]W*t¢P.WXj]^QPgj]LOo6rfP.Ô]L5ÛfL�LOW»NXRTY]NQY]oTL:h*os^fadr»P.o�ÙM\`æ'i Õ � × �
å�P.NXc¤hEL Õ x]x�× �!ç`Wbc¢\ZY]W Õ x � × �!P.Wfh z RTckj]rES Õ �:× STY�oT^XNbNfY]RTS
[ÒY]RTU´P.tkteuÄRTL�NXRTLOoTL�WXS�P.SVceY]W�P.Wfh�RTLgPgosY]WXceWXj&Y.[�osYg[­STÓ5P.RTL2P.R w
aTrbckSTLgadST^XRTLOo:�0ÙÇo�oTY.[ÒSTÓ5P.RTLÇP.R�adrbckSTL:a�SV^bRTL4h�LOoTcej]W�RTLOoTY]^XR�a�LOo
Ý­ceW*STrXL6[ÒY]RTUÀYg[µPgRdadrXceSTL:adST^XR�P.tbhEL�o�adRTceNXSTceY]WXo�ß=P.RTL�j]Y]ceWXj�SVY

ÛQL'P]aOad^bU�^Xt¤PgSTL:h��!STrXL'hEL�Ô]LOteY]NXU�LOWES*Y.[pSTL:adrbWXc¤Ü]^bLOo»P.Wfh
STY~Y]teo8STY�os^XNXNQY]RTS8^XWfh�LORToTS�P.Wfh�ckWbjf�OSTLOoTSTceWXjf�gRTLOL�WXj]ceWXLOLORTceWXjf�
U´P.ceWXS�P.ckWbckWbjb�gP.Wfh2RTLO^boTceWXj�Yg[AosYg[­STÓ6P.RTL`P.R�asrXceSTL:adST^XRTL�o8Ó`cetkt
ÛQL:a�YCU�L2P.W�ceU�NfY]RTS�P.WXS�ckosoT^XL~�
è�WXL%NXRTY]U�ceoTceWXj�Ó�P:u¿STY�oT^bNXNQY]RTS,oTY.[ÒSTÓ6P.RTL'PgR�a�rXceSTL:a w

ST^XRTL�hELOÔELOteY]NXU�LOWES`ceoÇSTYÄ^XosL»h�LONQLOWfh�LOWfa�L*P.WfP.tkuEoTceoÇSTL:a�r w
Wbc¢Ü�^XL��µé!RTY]jCR�P.UÀhELONQLOWQhELOWQadLOo�P.RTL`h�LONJLOWQhELOWQadL5RTLOt¤PgSTceY]W w
oTrbceNXo2rXY]t¤hEceWXj ÛQLOSTÓ6L�LOW9NXRTY]j]R�P.U+oTS�P.SVL�U�LOWXSTopckWáP�NXRTY w
j]R�P.U�STrfP.S�PgRTL�hELOSTLORTU�ceWXLgháÛXu¿STrbL9adY]WXSTRTY]t5êfY.Ó`o,P.Wfh
hbPgS�P�êQYCÓ`o´ceWÚSVrbL�NXRTY]jCRdPgU%�ëç�oT^fP.teteu~��STrXL�RTL�P.RTL�S?ÓZY
STuENXLOoÇY.[5NXRTY]j]R�P.UìhEL�NfL�WfhEL�WfadLOopceW P&a�YCWEÔ�LOWESTckY]WfP.tµNXRTY w
j]R�P.U%�5�O�.¥����s�.¨½¯��?¶Q��¥A¯���¥A���s¡`STrfP.S2RTLONXRTL�oTLOWbSMSTrXL´adY]WXSTRTY]t
adY]WQhEceSVceY]WXo2Y]W�Ó`rbc¢a�r STrXL´L�Ø�Lgad^XSTceYCW(Yg[�P�oTS�PgSTL�U�LOWES�Y]RLdØXNXRTL�oToTceY]W hEL�NfL�WfhEopP.Wfhà¯��:�V�'¯��?¶b��¥A¯��d¥A����¡`STrfP.SÇRTLONXRTL w
oTL�WXS2SVrbL´êQYCÓãY.[phXP.SsP9ÛQLOSTÓ½LOLOWàoTS�P.STLOU�LOWESTo*Y]R*L�Ø�NbRTLOo w
oTceY]WXog��q`rXL5S�P.oTm�STYph�LOSTLORTU�ceWXLZPÇNXRTY]j]R�PgU%í o�hELONQL�WfhELOWQadLOo
ceo=aOP.teteL:h2¶Q�d�T§.�s�.°î¯���¶A��¥A¯���¥A���`�.¥A�.¨Á©:¡��¢¡d� z L�RTL�[ÒLOR8STY�STrbcko
mEckWQh»Y.[!hELONQLOWQhELOWQadL2P.WfP.teu~oTceo�Pgo�������¯g�¢���®�.¥A�g¨J¯��?¶Q��¥A¯���¥A���
�.¥A�.¨ª©:¡��e¡=SVY�hEceoTSTceWXj]^XceoTr»ceS![ÒRTY]UïP�WbLOÓà[ÒY]RTUïhELONQLOWQhELOWQadL
P.WfP.teu~oscko�ceWESTRTY�hE^QadL:h´t¢P.STLOR:�
q=R�P]hEceSTckY]WfP.t5hELONQLOWQhELOWQadL,P.WfP.teu~oTceo2rQPgo�ÛQLOLOW�NbRTckU´P.R w

ceteuÂoTST^QhEceL:háceWÚSVrbL9adY]WXSTLdØXS»Y.[�adY]WXÔ]LOWESTceY]WfP.t�NXRTY]j]R�P.U w
U�ceWXj�t¤PgWbjC^QP.jCL�o:�µn?W»oT^Qadr*t¢P.WbjC^QP.jCL�o:�~ckS�ceoZSTu~Nbc¢a�P.tkteu�NQLOR w
[­YCRTU�Lghà^XoTceWXj¿¶Q����§.�}�.°ð¯��?¶b��¥A¯]��¥A���,§.�d��¶b��¡ Õ ñ � x�y � x�ò �
�Xx � �]�:× �8q=R�P]hEceSTckY]WQPgtfhELONQLOWQhELOWfa�LÇP.WfP.tkuEoTceo:�~STrXY]^Xj]r»Y]RTcej w
ceWfP.tetkuÚNXRTY]NQYCosL:hG[­YCR9a�YCU�NbtkceLOR%Y]NXSTckU�c � P.STceYCW8�prfP.o9P.teoTYU´P.WXuáPgNbNXtec¢a�PgSTceY]WXo,ceWÚoTY.[ÒSTÓ`PgRTL%L�WXj]ckWbLOLORTceWXjÂP]adSTceÔ~ceSTckL�o
oT^QadrÃP.o%NXRTY]j]R�P.Uðostkc¤adceWXjf��^XWQhELORToTS�P.Wfh�ckWbjf�2hELOÛb^Xj]j]ckWbjf�
STLOosSVceWXjf�%U´P.ceWESTLOWfP.Wfa�LÚP.Wfh�adY]U�NXteLdØXckSTuäU�LgPgos^XRTLOU�L�WXS
Õ x � v � ñ � x�ò � xOó � ��x � �]�:× �
ÙÇNXNbtkuEceWXj2h�LONQLOWfh�LOWfa�LÇP.WfP.tkuEoTceo5SVY�oTY.[ÒSTÓ`P.RTL`P.R�adrbckSTL:a w

ST^XRTL�o�NbRTYCU�ceoTL�o'ÛQLOWXLd�QS�[­Y]R�oTY.[­SVÓ`P.RTL9P.R�adrXceSTL:adST^XRsL�h�L w
ÔELOteY]NXU�LOW�S�P.S�teL:P.oTS�ceWÃSTÓ½YÂP.oTNJLgadSTo:�ël8ckRTosS��pP.R�asrXceSTL:a w
ST^XR�P.t6^XWfh�LORToTS�P.WfhEceWXj�PgWQh�U´P.ceWXSTLOWfP.WQadL�oTrXY]^Xt¤h(ÛfL�WXLd�QS
[­RTYCU�hEL�NfL�WfhEL�WfadL*P.WQPgteuEoTceo:��qµYÄ^XWQhELORTosS�PgWQh P»osYg[­STÓ5P.RTL
P.R�adrbckSTL:a�SV^bRTL*STY U´P.m]L,a�rfP.WXj]LOo2hE^bRTckWbj U´PgceWXSTLOWQP.WfadL��µP
U´P.ceWXS�P.ckWbLOR�U�^XoTSZS�P.m]L�ckWbSVY�P]aOadY]^XWbSZSVrbLÇU´P.WXuÄa�YCU�NbtkL�Ø
h�LONQLOWfh�LOWfadLMRTLOt¢P.STceY]WXoTrbckNbo=ÛQLOSTÓZLOLOW»adY]U�NQY]WXLOWXSTo�P.WfhXô.Y]R
adY]WbWXL:a�SVY]RTo%ckWÚSTrXL(P.R�adrXceSTL:adST^bRTL��ïq`rXceo%U´P.m~LOo%hELONQLOW w
h�LOWfadL�P.WfP.tkuEoTceo2PgW9LOosoTLOWbSVc¤P.t�oTSTLON9STY%P.R�adrbckSTL:a�SV^bR�P.t�tkL�Ô~L�t
^bWfhEL�RToTS�PgWQhEceWXjÃP.WfhÚU´P.ceWXSTLOWfP.Wfa�L���_�L:adY]Wfh��2P.R�adrbckSTL:a w
ST^XR�P.t6RTLO^XosL´oTrXY]^Xt¤h9ÛQLOWbLd�fSp[ÒRTY]U+hELONQL�WfhELOWQadL,P.WfP.teu~osckog�
z rXcetkL%RTLO^boTL'Y.[�adY�hEL%ceo,ceU�NQY]RTSsP.WXS:�6RTLO^boTL'Y.[poTY.[­SVÓ`P.RTL
h�LOoTcej]WXo*P.Wfh(NfP.STSVL�RTWXo2U´P.u�Y.õJLOR2STrXL&jCRTLgPgSTLOR2NQY]STLOWXSTc¤Pgt
[­YCR�RTLOST^XRTW'Y]W�ckWbÔ]LOoTSTU�LOWESZceW�Y]R�hELORÇSTY»U´PgmELÇSTRT^btku�t¢P.RTj]L
j~P.ckWbo*ceWàNXRTY�hE^QadSTceÔ~ceSTu�P.WfhàÜ]^QPgteceSVuE�9ö6u¿P.WfP.tku � ceWXj�h�L wNQLOWQhELOWQadLOo!ckW»P.W»P.R�adrXceSTL:adST^XR�P.t�hELOodadRTceNXSTckY]W2Yg[�PMosY.[ÒSTÓ5P.RTL



oTu~osSTLOU%�bP�osu~osSVL�U�h�LOoTcej]WXLOR4a�PgW�L�Ø�STR�P]adSÇRTLO^XodP.ÛXteL�P.R�a�rXc w
SVLgadST^XR�P.tbhEL�o�adRTceNXSTceYCWbo![ÒRTY]UÀceS���P.Wfh*RsLO^XoTLMSVrbLOUÀckWbSVY4WXLOÓ
oTu~osSTLOU1hEL�oTcejCWbo5[ÒY]R�Ó5rbc¢asr,STrXLOu&P.RTL2P.NXNbRTY]NXRTc¤PgSTL��
z rXceteLáh�LONQLOWfh�LOWfadLGP.WfP.teuEoTckoÂcko(^boTLd[­^Xt´ceWãoTY.[ÒSTÓ`P.RTL

PgR�asrbckSTL:a�SV^bRTL�h�LOÔ~L�tkY]NbU�LOWES:�!LdØXckosSVceWXj¿hELONQLOWQhELOWQadL'P.WfP.t w
u~oTceo(STL:adrbWXc¤Ü]^bLOo([­YCRáa�Y]WXÔ]LOWESTceY]WfP.t´NXRTY]j]R�P.U�U�ceWXjÀt¤P.W w
jC^QP.jCL�o�aOP.WÚWXY]S�ÛQL(PgNbNXteckLgháSTY«P.R�adrXceSTL:adST^XR�P.tphEL�o�adRTceN w
SVceY]WXo2osSVR�P.cej]rXS}[ÒY]RTÓ6P.R�hEteu�h�^XL&SVY STrXL�[­Y]tkteY]Ó`ckWbj%RTLgP.oTY]WXo:�
q`rXL'STR�P]hEceSTckY]WfP.t2h�Ld�fWbckSTceYCWGY.[»h�LONQLOWfh�LOWfa�LOo%YCWbtkuÃa�Y]W w
adLORTWbL:hÚÓ`ceSVrîNXRTY]j]R�P.U�o'Ó`RTckSTSTLOWîckWãadY]WXÔ�LOWESTckY]WfP.tpNbRTY w
jCR�P.U�U�ceWXj�t¢P.WXj]^QPgj]LOo�Ó5rbc¢a�r NbRTceU´PgRTceteu�adY]WboTceoTS�Y.[�Ô]P.RTc w
PgÛbtkL�o=P.Wfh2oTS�P.STLOU�LOWXSTo=P.o�STrXL�ckR!ÛfP.oTc¤a6t¢P.WXj]^QPgj]L5LOteLOU�LOWbSTo:�
PgWQh4hELONQLOWQhELOWQadLOo!PgRTL5^Xos^fP.tkteu�hELd�QWXL:h2P.o=hELONQLOWQhELOWQadL�RTL w
t¢P.STceYCWboTrXceNXoµÛfL�SVÓZLOLOW2oTS�P.SVL�U�LOWXSTo8Y]R!Ô~P.RTc¢P.ÛXteLOog� | Y]Ó½LOÔ]L�R:�
ckW*PgW*P.R�adrXceSTL:adST^XR�P.t�hELOodadRTceNXSTckY]W*t¤PgWbj]^fP.j]L��gSTrXL5ÛfP.oTc¤a6t¢P.W w
jC^QP.jCL5LOteLOU�L�WXSTo=P.RTL�NXRTceU´P.RTckteu�adY]U�NJY]WbLOWESVo�P.Wfh»a�Y]WXWXLga w
SVY]RTo:�0ÛX^bS�WbLOckSTrbLOR2Ô~P.RTc¢P.ÛbtkLOopWXY]R2oTS�P.STLOU�LOWbSVo*P.o2ceW¿adY]W w
Ô]LOWESTckY]WQPgt�NbRTY]jCR�P.U�U�ceWXj�t¤P.WXj]^fP.j]LOog�=æ%Y]RTLOY]Ô]LOR:�]ckWÄP]hbhEc w
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// Instance based example - simple LAS architecture:
System LAS_CAD = {
// system components
   call_entry = component {
       ports : { send_call_msg }
     }
   incident_mgr = component {
       ports : { map_request, incident_info_request,
                 send_incident_info, receive_call_msg }
     }
   resource_mgr = component {
       ports : { map_request, incident_info_request,
                 receive_incident_info, send_dispatch_request }
     }
   dispatcher = component {
       ports : { receive_dispatch_request }
     }
   map_server = component {
       ports : { request_port1, request_port2 }
     }

// system connectors
   // message passing connectors
   call_info_channel = connector {
       roles : { from, to }
       properties : { conn_type : string = message_pass_channel;
                  msg_flow : flow_direction = from -> to; }
     }
   incident_update_channel = connector {
       roles : { from, to }
       properties : { conn_type : string = message_pass_channel;
                  msg_flow : flow_direction = from -> to; }
     }
   dispatch_request_channel = connector {
       roles : {from, to }
       properties : { conn_type : string = message_pass_channel;
                  msg_flow : flow_direction = from -> to; }
     }
   // RPC connectors
   incident_info_request_rpc = connector {
       roles : { client_end, server_end }
       property : { conn_type : string = RPC; }
     }
   map_request_rpc1 = connector {
       roles : { client_end, server_end }
       property : { conn_type : string = RPC; }
     }
   map_request_rpc2 = connector {
       roles : {client_end, server_end }
       property : { conn_type : string = RPC; }
     }

// connect up the attachments
   incident_info_path = attachments : {
      // calls to incident_manager
        call_entry.send_call_msg to call_info_channel.to;

      // incident updates to resource manager
      incident_mgr.send_incident_info to
                  incident_update_channel.from;
      resource_mgr.receive_incident_info to
                  incident_update_channel.to;

      // dispatch requests to dispatcher
      resource_mgr.send_dispatch_request to
                 dispatch_request_channel.from;
      dispatcher.receive_dispatch_request to
                  dispatch_request_channel.to;
   }

   rpc_requests = attachments : {
       // calls to map server
       incident_mgr.map_request to map_request_rpc1.client_end;
       map_server.request_port1 to map_request_rpc1.server_end;
       resource_mgr.map_request to map_request_rpc2.client_end;
       map_server.request_port2 to map_request_rpc2.server_end;
  
       // incident info from incident_mgr
       resource_mgr.incident_info_request to
                   incident_info_request_rpc.client_end;
       incident_mgr.incident_info_request to
                   incident_info_request_rpc.server_end;
   }
}

// Instance based example - simple LAS architecture:
System LAS_CAD = {
// system components
   call_entry = component {
       ports : { send_call_msg }
     }
   incident_mgr = component {
       ports : { map_request, incident_info_request,
                 send_incident_info, receive_call_msg }
     }
   resource_mgr = component {
       ports : { map_request, incident_info_request,
                 receive_incident_info, send_dispatch_request }
     }
   
       

   
       
    

// system connectors
   // message passing connectors
   call_info_channel = connector {
       roles : { from, to }
       properties : { conn_type : string = message_pass_channel;
                  msg_flow : flow_direction = from -> to; }
     }
   incident_update_channel = connector {
       roles : { from, to }
       properties : { conn_type : string = message_pass_channel;
                  msg_flow : flow_direction = from -> to; }
     }
   
     
    
                
     
   // RPC connectors
   incident_info_request_rpc = connector {
       roles : { client_end, server_end }
       property : { conn_type : string = RPC; }
     }
   
     
      
   
  
   
       
    

// connect up the attachments
   incident_info_path = attachments : {
      // calls to incident_manager
        call_entry.send_call_msg to call_info_channel.to;

      // incident updates to resource manager
      incident_mgr.send_incident_info to
                  incident_update_channel.from;
      resource_mgr.receive_incident_info to
                  incident_update_channel.to;

      
      
               
      
            
  

   rpc_requests = attachments : {
       
      
       
      
       
  
       // incident info from incident_mgr
       resource_mgr.incident_info_request to
                   incident_info_request_rpc.client_end;
       incident_mgr.incident_info_request to
                   incident_info_request_rpc.server_end;
   }
}

(a) (b)
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